A 50 years old male, resident of Kurukshetra, Haryana, was admitted to Hematology ward on 30/5/2013 with chief complains of high grade fever, perianal pain with swelling and cough with mucopurulent discharge since 20 days. Patient also developed shortness of breath since 10 days and had altered sensorium at time of admi ssion. The patient had undergone a hemorrhoidectomy on 08/04/2013 at Karnal. He developed high-grade fever, cough and shortness of breath, one and half months after the surgery, for which he was admitted in Fortis Hospital, Chandigarh, on 23/05/2013. A perianal abscess was identified and drained. The pus culture grew E. coli. He was started on IV antibiotics (imipenem and tigecycline) for treating pneumonia. On routine hematologic investigation, he was found to have bicytopenia with leukocytosis. A diagnosis of acute promyelocytic leukemia was made on flow cytometry. Following this, he was started on all transretinoic acid (ATRA) 40 mg BD and transfusion support. He developed worsening of shortness of breath and hepatorenal dysfunction and was shifted to Postgraduate Institute of Medical Education and Research (PGIMER) on 30/05/2013. Examination revealed that he was febrile with a temperature of 39ºC and pulse rate was 116/min. He was tachypnic (respiratory rate 40/min). The SpO 2 was 98% on non-rebreathing mask. He was pale and icteric but there was no cyanosis, clubbing, pedal edema or peripheral lymphadenopathy. The oral hygiene was poor with mucosal plaques and oral ulcers. The patient was stuprosed but there were no signs of meningeal irritation. On systemic examination, bilateral coarse crepitations were present, which were more on left side than right. Patient had tachycardia and rest of cardiovascular system was essentially normal. On per abdomen examination, liver and spleen were just palpable. No free fluid was present. The perianal area showed a surgical wound in right lateral anal margin extending to right buttock. No purulent discharge was expressed on pressure. The per rectal examination revealed a normal anal tone and no mass lesion was palpable.
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Investigations
On flow cytometry, the cells were dim positive for CD45. CD13, CD33, CD117 and antiMPO were positive. CD34 and HLA-DR were negative.
Real-time polymerase chain reactioin (RT-PCR) was performed which showed acute promyelocytic leukemia with t (15;17) (q22;q12); PML-RARA fusion transcript (WHO 2008).
Case analysis
To sum up this, 50 years male patient underwent an uneventful hemorrhoidectomy. He subsequently developed fever, shortness of breath and cough with expectoration after one and half month of operation. He also developed a perianal infection. At presentation to PGI, he had altered sensorium. He was found to have anemia, leukocytosis and thrombocytopenia. The peripheral blood film examination and flow cytometry showed features of acute promyelocytic leukemia (AML-M3/APML). On biochemical tests, the patient had hypernatremia, deranged LFTs and RFTs. Chest X-ray revealed bilateral infiltrates. Bilateral consolidation with nodules and ground glass opacities were seen on computed tomography (CT) scan. Thus, a basic diagnosis of acute promyelocytic leukemia high risk with evidence of infection, anemia, thrombocytopenia and DIC was made. Bleeding manifestation as ecchymotic spots and upper GI bleed were also present. There was leukocytosis > 10,000/μl.
The following clinical aspects are to be considered: 1. Respiratory distress: The etiology of the respiratory distress could be infective or noninfective. The infective etiology could include bacterial, fungal, mycobacterial, pneumocystic carinii and viral infections. The noninfective etiologies include differentiation syndrome (ATRA syndrome), pulmonary hemorrhage, leukemic infiltration and leukostasis.
• Bacterial infection: This is a likely possibility as the patient had fever, cough, expectoration and shortness of breath. The duration of symptoms was short. On examination, there were crackles. Also, CT showed bilateral air bronchogram with consolidation. Acinetobacter was isolated from perianal wound swab. Points against this are no microbiological evidence and persistence of symptoms despite being on treatment.
• Fungal infection: The immunocompromised state (functional neutropenia) of the patient and lack of response to treatment with broad spectrum antibiotics makes it a likely possibility. Additionally, CT chest showed nodules and GGOs. But, there was no microbiological evidence of a fungal infection. Galactomannan fungal serology and culture were negative. On CT scan, there was no evidence of halo/reverse halo sign and the patient did not respond to antifungals.
• Pulmonary tuberculosis (TB): Tuberculosis is a likely differential diagnosis due to the endemic setting and immunocompromised state of the patient. Also, a 3 weeks duration of illness supports TB. The lack of response to broad spectrum antibio tics and antifungals goes in favor. But, the patient had no history of pulmonary TB. There was no mediastinal/hilar lymphadenopathy and no pleural effusion. On CT scan, consolidation was diffuse and no upper lobe predilection was noted. There was no microbiological evidence of TB.
• Pneumocystis carinii pneumonia: The immunocompromised state of the patient and hypoxia make this a clinical possibility. Also, there was a lack of response to broad spectrum antibiotics and antifungals. Bilateral ground glass opacities no effusion and no lymphadenopathy on CT support the diagnosis. But, there was no microbiological evidence. 
Renal dysfunction:
The main possibilities include sepsis induced AKI or a prerenal AKI. Drug-induced AKI should also be considered in the differential as the patient was treated with nephrotoxic medications. Renal dysfunction can also be a part of differentiation syndrome. The terminal event in the patient was refractory septic shock, ARDS and respiratory failure. The cause of death being refractory septic shock. Thus, the final clinical diagnoses were: (1) APML-high risk, (2) severe sepsis with multiorgan dysfunction syndrome (ARDS, renal and hepatic dysfunction).
OPen HOuse disCussiOn
• Chairperson: I invite the treating unit SR for comments.
• Treating unit SR: This case typically reflects the course of an AML patient who developed sepsis and multiorgan dysfunction. Our thought process has been reflected well by Dr Deepa. As this was a partial autopsy, the cause of the small intracranial SOL will remain unresolved. • Sr Dr Deepa has developed all possibilities of pulmonary infiltrates depending on the major radiographic findings on CT chest. Differentiation syndrome shows GGOs. Nodules with GGOs, a possibilty of fungal infection and leukemic infiltrate have to be kept. If there is predominantly consolidation with few GGOs and nodules, bacterial infection is likely. For hypernatremia, diabetes insipidus must be ruled out.
autopsy findings: PM 25443-dr Ojas Gupta dr Vani Bharani
A partial autopsy was performed. The prosectors noted that the serous cavities were within normal limits. The bone marrow (Figs 2A to C) was hypercellular ( Fig. 2A) and marrow spaces were packed with abnormal promyelocytes (Fig. 2B ). Other hematopoietic elements were reduced. Immunohistochemistry for MPO was strongly positive (Fig. 2C ). The lungs (Figs 3A to F) were heavy and weighed 1500 gm. They were firm to hard to feel. The pleura was dull, discolored and lustureless. No fibrinous tags were identified. Cut section (Fig. 3A ) was firm and showed diffuse brownish discoloration (Fig. 3A) . Tracheobronchial tree did not show any aspirated material. Pulmonary artery at hilum did not show any thrombus. On microscopy, extensive intra-alveolar hemorrhage (Fig.  3B) . Hyaline membrane formation and edema (Fig. 3C ) was noted. A small nodular area palpated on gross, showed a focus of angioinvasive fungal infection (Fig. 3D) . The fungal hyphae were seen involving the adjo ining lung parenchyma. The fungal hyphae were thin with septation, conforming to morphology of Aspergillus, better highlighted by Grocott's stain. Focal infiltration of promyelocytes was seen in alveolar septa (Fig. 3E) , which was confirmed by immunohistochemistry for MPO (Fig. 3F ). The liver (Fig. 4A) weighed 1280 gm. Grossly, the capsular surface was smooth and no nodularity was present. The cut surface, biliary tree, portal tract and hepatic veins were unremarkable. On microscopic examination, the liver showed maintained lobular architecture and regular portal tracts. Focal infiltration of promyelocytes was seen in the portal tracts (Fig. 4B ). The spleen (Fig. 4A) weighed 280 gm. Outer surface was smooth and cut surface was unremarkable. The spleen showed congested red pulp and attenuation of white pulp. Focal infiltration by promyelocytes was seen in the sinusoids (Fig. 4C) . The esophagus showed multiple mucosal ulcers grossly. The ulcer bed showed inflammatory cells and granulation tissue, which was extending upto muscularis propria. The stomach was grossly normal.
On microscopy, features of chronic superficial gastritis, with focal areas of lymphoid aggregates were seen. The kidneys together weighed 410 gm and were enlarged. On cut section, distinct corticomedullary junction with medullary congestion was noted. The glomeruli were unremarkable. Tubules show features of acute tubular necrosis. Interstitium and blood vessels were within normal limits. Grade II atherosclerosis was seen in the abdominal aorta. The heart weighed 450 gm. There was patchy loss of epicardial fat. There was concentric left ventricular hypertrophy with wall thickness of 1.7 cm. Ventricular cavities and valves were within normal limits and no vegetations were seen. Moderate anisonucleosis was noted on microscopy. Other organs including pancreas, small and large intestine, adrenal glands, urinary bladder, lymph nodes, testis, skeletal muscles were grossly and microscopically unremarkable.
final autOPsy diaGnOsis
A 50-year-old male, known case of acute promyelocytic leukemia (AP-M3):
• Leukemic infiltrates (mild) in liver, spleen and lung • Diffuse alveolar damage with pulmonary hemorrhage and invasive Aspergillosis (single focus) • Left ventricular hypertrophy.
OPen HOuse disCussiOn
• SR: Before autopsy, an important differential diagnosis was differentiation syndrome (DS). Does the leukemic infiltrate in lungs qualify for that ? What is the patho logy of DS that happens after ATRA therapy? Can you differentiae it on autopsy or will you say that there are some leukemic infiltrate or promyelocytes?
• Dr A Das: I think making a diagnosis of DS at autopsy is always difficult. We should consider some negative findings. In the index case, there was extensive diffuse alveolar damage with pulmonary hemorrhage, this to an extent that we can differentiate it from other things? Basically, it is a cytokine release that occurs in patients who are given treatment and the cells start differentiating at a rapid pace. So, infiltration is not a major issue in these patients. The issue is the increase in the total leukocyte count in the peripheral blood, pulmonary infiltrates and most of these people will improve. I do not know if we know with certainity the pathology which occurs in these settings. It will be difficult for any one to comment, unless we are looking at cytokines. But they are also labile and increase in many situations. It is alright to think of DS in this patient as the symptoms started after starting the ATRA therapy. This patient did have coagulation abnormality and intra-alveolar hemorrhage could have occurred because of that. To my mind, the fungal infection occurred in the later part of the illness as there was only a single focus of disease. There were a combination of things that occurred in this patient including intra-alveolar hemorrhage, fungal infection and there was bacterial infection as well. E. coli was grown from the abscess and this focus could have led on to septecemia.
• Dr A Chakrabarti: This patient was on amphoterecin B for 3 to 4 days only. The morphology shown looks like fusarium which is resistant to amphoterecin B.
There was a single focus of fungal infection and not a disseminated one.
COMMentaRy
All transretinoic acid (ATRA) or differentiation syndrome is a well-known complication of ATRA therapy, a drug that has revolutionized the treatment of acute promyelocytic leukemia. About 25% patients with APML undergoing induction therapy develop the differentiation syndrome. 1 It develops within 2 to 47 days of starting therapy and is preceded by increasing white blood cell counts in most patients. First described by Frankel et al, 2 this is the main life-threatening complication of therapy with differentiating agents all trans retinoid acid or arsenic trioxide (ATO). It is characterized by unexplained fever, acute respiratory distress with interstitial pulmonary infiltrates, and/or a vascular capillary leak syndrome leading to acute renal failure. The diagnosis of DS is essentially based on clinical and radiological features and requires the exclusion of alternative causes that could explain the signs and symptoms of the syndrome. According to Frankel et al 2 , the diagnosis of definitely present DS is established by the presence of at least three of the following signs: weight gain, respiratory distress, unexplained fever, interstitial pulmonary infiltrates, pleural or pericardial effusions. The proposed mechanisms for the syndrome remains partially unknown. Cellular migration, endothelial activation, release of interleukins, and vascular factors along with 'cytokine storm' has been described. 3 Postmortem examinations in APML patients who have died with progressive hypoxemia and multiorgan failure show extensive infiltration of maturing myeloid cells into lung, skin, kidney, liver and lymph nodes. 4 Also, presence of precursors clogging the microvasculature is noted. In the lungs, mild to prominent intra-alveolar myeloid infiltrate has been seen. 5 Additional findings like intra-alveolar edema, interalveolar hemorrhage, fibrinous exudates 6 and small vessel inflammation 7 have also been reported infrequently. Identification of cause of diffuse pulmonary hemorrhage and ruling out differentiation/ATRA syndrome remains a challenge. The index case was diagnosed as APML and developed respiratory distress on the 7th day of therapy with ATRA. Parallel problems, including perianal abscess and sepsis, were present in this patient. There was no evidence of weight gain, edemas, pleural, pericardial effusions or increase in white cell counts, but there was respiratory distress, interstitial pulmonary infiltrates, and unexplained fever. Also, there was no improvement with dexamethasone after stopping ATRA. Differentiation syndrome was a strong possibility but was ruled out clinically due to the above said reasons. At autopsy presence of scant infiltration of liver, lung and spleen was seen. An absence of extensive infiltration and lack of differentiating cells clogging the smaller vessels negates a diagnosis of differentiation syndrome and suggests an alternative cause of respiratory distress in this case. Diffuse alveolar damage and alveolar hemorrhage seen at autopsy, secondary to septicemia or ATRA therapy per se, were the cause of respiratory distress which took away the patient.
